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Abstract: FIELD: aluminum production. SUBSTANCE: silica is portionwise fed onto electrolyte surface in the 
regions with open surface without piercing crust. Amount of silica delivered in these regions is raised as compared 
to regions with cryolite-silica crust. In the regions having such crust and increased accretion volume, amount of 
delivered silica is diminished as compared to regions with open electrolyte surface. Weight of silica portion fed 
onto crust or electrolyte surface is 0.05- 0.19 kg and feeding periodicity is 20-400 s. EFFECT: enhanced efficiency 
of process. 4 cl, 1 dwg, 1 tbl 

WPIL (Derwent) RU2093611 C This procedure for the automatic control of the alumina (A1203) supply to an 
aluminium (Al) electrolyser, provides for the periodic supply of measured portions of the said A1203 to the crust, 
and piercing the said crust at localised positions within the projection of the said A1203 supply portions. The 
novelty of the said procedure is that to those positions of the molten electrolyte having an open surface, the said 
portions of the said A1203 may be supplied to the said surface of the said electrolyte without piercing the said 
crust. A further novelty is that the said measured portions of the said A1203 that may be supplied to the said open 
surface positions, may be increased relative to the said supply to those positions having a cryolite-A1203 crust. A 
further novelty is that for the said positions that have the said cryolite-A1203 crust and an increased skull vol., the 
supply of the said A1203 portions may be reduced relative to the positions having the said open surface of the said 
electrolyte. A final novelty is that the said A1203 portion supplied to the said crust or to the said electrolyte surface, 
may have a wt. of 0.05-0.09 kg at intervals of 20-400 seconds. USE: In the said automatic control of the said 
A1203 supply to the said Al electrolyser. ADVANTAGE: The efficiency of the said Al electrolyser is increased, as 
are the range of grades of the said A that may be prepd. Moreover, the consumption of electrical energy and raw 
materials are reduced, as are the labour costs. 
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Mcnonb30BaHne: M3o6peTeHne othocutch k 
MeianjiypruM jiereux MeTannoB, b MacTHOc™ k 
aneKTponnTM^ecKOMy cnocoSy nonyneHMfl 
amoMHHMfl. CymHocTb: b anioMMHMeBOM 
3jieiapojin3epe Ha ynacTKax o oTKpbiTofl 
noBepxHOCTb BeflyT p noAany nopuufl rxiMH03eMa 
Ha noaepxHocTb sneKTpojwa m npoAaBHUBaHne 
kopku He ocytuecTBJinraT. flo3npoBKy nopijufl 
mwH03eMa Ha stmx ynactKax yBenuMMBaioT no 
cpaBHeHwo c ynacTKaMM, wueioiUHMH 
KpnonnTO-rjinH03eMHyK) Kop«y. Ha ynacTKax, 

MMeKDlHHX KpUOJWTO-mHH03eMHyK) KopKy n 

yBennHeHHbiia o6"beM HacTbmn, fl03npoBKy 
nopuufi mnH03eMa yMeHbiuawT no cpaBHeHwo c 
ynacTKaMM, MMeromnMM oTKpbiTyra noBepxHOCTb 



aneiapojiMTa. npn 3tom nopmin mnH03ewia 
noAaioT Ha KopKy ww Ha noBepxHOCTb 
sjieiaponnTa MaccoH 0,05 - 0,19 Kr c 
nepnoAMMHOOTbio 20 - 400 c. 3 3.n. cp-jibi, 1 
mi., 1 Ta6n. 
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(57) Abstract: 

FIELD: aluminum production. SUBSTANCE: 
silica is portionwise fed onto electrolyte 
surface in the regions with open surface 
without piercing crust. Amount of silica 
delivered in these regions is raised as 
compared to regions with cryolite-silica 
crust. In the regions having such crust and 
accretion volume, amount of 



feeding periodicity is 20^00 s. EFFECT: 
enhanced efficiency of process. 4 cl, 1 dwg, 1 tbl 



to regions with open electrolyte surface. 
Weight of silica portion fed onto crust or 
electrolyte surface is 0.05-0.19 kg and 
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H3o6peTeHue othocmtch k MeTannypn/iM 
jierKnx MeTannoB, b nacTHOCTM k 
sjieicrponnTMnecKOMy cnooo6y nonyMeHMH . 
anioMMHMfi, n HanpaBneHo Ha 
OQBepiueHCTBOBaHne noAaHU mMHoaeMa b 
pacnnaB sneKrponMTa n noAAepaoHMe 
TexHOJiorvmecKnx napaiuieTpoB 3neicrponM3a. 

Oahhm H3 Han6onee 6jim3Kmx no 
TexHtwecKofl cyu^HocTM fiBJineTOfl MSBecTHbiM 
cnoco6 n ycTpotfcTBO aBTOMaTMMecKoro nuTaHna 
mnH03eMOM anioMMHueBbix sneicrponusepoB, 
comacHO KOTopoMy npo6nBaioT KopKy oahmm 

HJ1H HeCKOJlbKMMM MOJlOTKaMU M BBOAHT B BSHHy 

nopuHM r/iMHcraeMa, npeABapMTenbHO 
3arpy>KeHHoro b cooTBeTCTByioLUMX TOHKax Ha 
KopKe. nocne npo6MBKM Ha ynacTKM nofl 
MonoTKaMU npon3BOAHTcsi noBTopHaa sarpy3Ka 
mnH03eMa. KopKy pa3pyujaioT nepe3 15 20 
MMHyT, npeflnoMTMTenbHO ot 20 ao 45 MMHyT 
nooMepeAHO to c oahoB, to c APyroCI crapoHbi 
3JieKTponn3epa. IIoa MonoTKaMM aha npo6nBKH 
kopkm 3arpy>Kai0T 6onee ToncTbiH cnoK 
mnH03eMa bo M36e>KaHne o6pa30BaHnq ToncTbix 
KopoK sjieiaponnTa. I"1oa MonoTKaMM Ana . 
npo6nBKM KopKM MMeiOTCft ycTpoitaTBa An« 
HaKon/ieHun mi/iH03eMa, pacnonoweHHbie Ha 
KopKe. 

flpyruM, HaM6onee 6nM3KHM no TexHMHecKoH 
cymHOCTH HBnsieTCfl H3BecTHbitf cnoco6 
aBTOMaTHMecKoro nMTaHMH anioMUHMeBbix 
3neKTponn3epoB rnnH03eMOM, BKmonaioLUMM 
nonojib30BaHne CTauMOHapHbix npo6oMHMKOB n 
A03npyioiAnx ycTpoHcTB, ycTaHaannBaeMbix Ha 
Ka>KAOM 3neKTponn3epe, oT/inHaiomnHcfi TeM, 
mto c uenbw CTa6^nn3ai4Mi/i TeMnepaTypbi m 
KOHL^eHTpai^MM rnMH03eMa b sjieicrponnTe, 
mnH03eM noAaioT s 3neioponMT nepe3 K€UKAbie 

2 6 MMHyT HOpUHflMM B 1 3 Kr C 

npeABapnTexibHbiM noAorpeBOM Kax<A0M nopukiM 
Ha KopKe ojieiapoxinTa. 

K oSunuM HeAOCTaTKaM M3BecTHbix cnoco6oB 
othocstcsi cneAyiomne. 

M3BecTHbie cnooo6bi He ooecneMMBaioT 
pewww HenpepbiBHocTM nocrynneHMfl rnnH03eMa 
B sneicrponuT m era pacnpeAeneHne b o6-beMe 
sneKTponnTa, nocraribKy nepnoAUHHocTb 
pa3pyujeHMfi kopkh m noAanu rnnH03eMa b 
pacnnaB, cocTaanaioiUMe 15-20 MMHyT n 2 6 

MMH, npMBOAMT K CMaMMBaHHK) era 3KMAKHM 

sneicrponnTOM. riocneAyiomee cpaSaTbiBaHne 
npo6MBHbix ycTpoKcTB npMBOAMT k norpy>KeHMio 
pa6oHnx opraHOB b pacnnaB, nepeo6oraui,eHHbiM 
rjiMHOseMOM, v\ amoMepamin pacnnaBa (cMecu) 
Ha npoooMHMKax, 3aTpyAHHioiii,MX nx 
sKcnnyaTaunio m yMeHbwaiouj,MX nopuMio 
mMH03eMa, paoTBopeHHyio b sneicrponMTe. C 
ApyroR oTopoHbi, na 3neKTponn3epax c 3hoaom 
3oAep6epra, b oco6eHHOCTM cpeAHetf n 
oonbujofl moluhoctm, b cuny p^Aa npuMMH 
HMeioT MecTO jioKanbHbie ynacTKM noBepxHocTH 
sneiaponnTa b npooTpaHCTBe "6opT aHOA", we 
KpnonnTO-mi<iH03eMHafl KopKa He o6pa3yeTCH, 
TeMnepaTypa m oKopocTb. UMpKynauMKi pacnnaBa 
Bbiiue, MeM b cpeAHeM no 3neKTponM3epy. B 
3tom cnynae cpa6aTbiBaHne npo6nBHbix 
ycrpoficTB Ha npo6MBKy HecymecTByioiMeii kopkm 
HaHocuT BpeA, nocKonbKy nponcxoAUT 
HaniinaHne pacnnaBa Ha npo6oi*HMK m 
BbiBeAeHne era H3 CTpoa, otk33 ycTpoRcTBa, 
era noBbiujeHHbiR m3hoc B pe3ynbTaTe Bee sto 

npHBOAUT K nOBblUjeHHK) npOM3BOAHTenbHOCTM 

3neKTponn3epa, copthoctm anioMMHMfl, noTepnM 
cbipbfi, sneiaposHepran m B03pacTaHMK) 
TpyA033TpaT. npn 3tom He ncnonb3yeTcn An« 
aKTMBHoro pacTBopeHMfl rnMH03eMa o6nacTb 



aneKTponn3epa, MMeiomaa TaKne 
6naronpnflTHbie ycnoBun Ann pacTBopeHna, KaK 
6onee MHTeHCHBHbiR pe«HM 

TennoMaccoo6MeHa. 

HaKOHeL;, TaKne y^acTKn 3neiaponn3epa, 
HMeiomue 6onee MHTeHcuBHbiK 

TennoMaccooSMeH, nMeeT cooTBeTCTBeHHo 
yMeHbiueHHbiK o6-beM HacTbinn. 

CneAOBaTenbHO, Tpe6yeTca 6onee 
MHTeHcuBHbiK pejKMM oxna>KAeHHH pacnnaBa, 
HanpuMep, 3a cneT yBennneHun noAan 
KonnnecTBa BHocuMoro mnH03eMa b eAMHMi^y 
BpeMeHM, mto He no3BonnioT n3BecTHbie 
cnoco6bi n ycTpoRcTBa. 

M Hao6opoT, Ha ynacTKax 3neKrponM3epa, 
MMeioiAnx cpaBHMTenbHO yBeniweHHbiPi o6i,eM 
HacTbinn, cnenyeT CHuaoTb KonimecTBO 
BHocuMoro rnnH03eMa b eAHHMjy BpeMeHM, hto 
MSBecTHbie cnoco6bi n ycTpoHcTBa TaioKe He 
peann3yioT. 

U,enb M3o6peTeHnn noBbiiueHne 
npon3BOAHTenbHoc™ 3neiaponn3epa, 
copTHOc™ nonynaeMoro anioMMHua, CHM>KeHMe 
pacxofla sneiaposHeprnn, cbipbH n TpyA03aTpaT. 

nocTaaneHHasi 4 enb AocTMraeTca TeM, mto 
Ha anioMUHneBOM 3neiaponM3epe, ocHameHHOM 
ycTpo^cTBOM aBTOMaTMHecKoro nuTaHun 
rnnHoseMOM, c nepnoAnnecKoK noAaneH 
A03npoBaHHbix nopuuM rnnH03eMa Ha Kopxy, 
npoAaBnuBaHneM rapKM Ha noKanbHbix ynacTKax 
npocTpaHCTBa "6opT anoA" b npoeKqun noAann 
nopunR rnMH03eMa, Ha yqacTKax otkphtom 
noBepxHOCTM sneiaponnTa BeAyT noAany 
nopu,nfl rnMH03eMa Ha noBepxHOCTb 
sneiaponnTa vt npoAaBnuBaHne kopkh He 
ocyLnecTBnsiioT. ripiweM, Ha yqacTKax otkphtoR 
noBepxHocTM aneicrponnTa A03npoBKy nopi^n^ 
rriMHOseMa yBennHMBaiOT no cpaBHennio c 
ynacTKaMU npocTpaHCTBa "6opT aHOA", 
HMeiomnMH KpnonMTO-rnnH03eMHyio Kopicy; Ha 
ynacTKax npocTpaHCTBa "6opT aHOA", MMeiomux 
Kpnoni4TO-mMH03eMHyio KopKy n ysennHeHHbiR 
o6'eM HacTbinn, AOsnpoBKy nopnnR yMeHbiuacT 
no cpaBHeHMio c ynacTKaMU, nMeromnMM 
OTKpbiTyra noBepxHOCTb sneicrponnTa. npn stom 
nopu.nu rnnH03eMa noAaioT Ha KopKy win Ha 
noBepxHOCTb sneicrponHTa MaccoK 0,05 0,19 Kr 
c nepnoflMMHOCTbio 20 400 c. 

Han mm Me oTKpbiToB noBepxHocTM 
sneirrponMTa MCKmonaeT HeoBxoAMMOCTb 
npoAaBnMBaHMfl kopkm, npM tom, mto 

Heo6XOAMMOCTb M B03MO>KHOCTb nOAaMM 

flosnpoBaHHbix nopaMM rnMH03eMa b aneiaponuT 
coxpaHJieTCJi. KpoMe 3Toro, Henorpy>KeHMe 
paSoMera opraHa npoSMBHoro ycTpoflcTBa b 
kmakmm sneicrponMT npeAOTBpamaeT 
pacTBopeHMe MaTepMana npo6oMHMKa b 
sneiaponMTe m HanMnaHMe 

3neicrponMTo-mMH03eMHOM CMecM Ha 
npo6oMHMK. B pe3ynbTaTe noBbiujaeTcsi 

COpTHOCTb aniOMMHMSI, pa6oTOcnoco6HocTb 

ycTpoMCTBa 3a cneT cHM>KeHM!i TeMnepaTypbi 
npo6oMHMKa m B03pacTaeT MexpeMOHTHbiCi 
nepMOA, a Taiwe npoM3BOAMTenbHOCTb 
3neiaponM3epa sa CMeT BbipaBHMBaHMfl 
KOHueHTpauMM rnMH03eMa b o6-beMe 
sneiaponMTa m BbipaBHMBaHkin TeMnepaTypbi 
nocneAHero. 

YBennMeHMe ao3mpobkh nopuMfl mMH03eMa 
Ha ynacTKax otkpwtom noBepxHocTM 
sneirrponMTa no cpaBHeHMK) c ynacTKaMM 
npocTpaHCTBa "6opT aHOA", MMeiomnMM 
KpMonnTO-rnMH03eMHyio KopKy, no3BonfleT 
aKTMBHO McnonbsoBaTb 30Hbi noBbiiueHHoro 
TennoMaccoo6MeHa An 



pacTBopeHua bo3mo>kho 6onbiiiero KoxiHMecTBa 
mnH03eMa h jiyHiuero ycpeflHeHun era 
KOHueHTpamiM b 06-beiwe aneicrpojiMTa. 

B pe3yxibTaTe, BcapacTaeT 

npon3BOflHTenbHocTb 3neKTpo/iM3epa, 
OHM>KaeTOfl pacxoA sneicrposHeprHH 3a cneT' 

CHMKeHHfl MaCTOTbl aHOflHblX SCpCpeKTOB. 

CTaGmmauyta TexHonorHHecKoro xofla 
no3BO/weT CHM3HTb pacxofl cpTopcoflep>KaiMero 

Cbipbfl. 

yiueHbLueHMe ao3Hpobkm nopuufi mnH03eMa 
Ha yqacTKax npocTpaHCTBa "6opT - aHofl", 

MMeK>mHX KpHOJlHT0-r/1HHO3eMHyK) KopKy n 

yBexiHHeHHbiH o6-beM HacTbiriH no cpaBHeHHio c 
yMacTKaMM, HMeiomHMH OTKpbiTyio noBepxHOCTb 
aneicrpojiMTa, co3flaeT B03Mo>KHOCTb noflaneHHfl 
ycnoBHi* yMeHbiueHun o6-beMa HacTbinn pp 
onTHManbHoPi, BbipaBHMBaHun pa3MepoB 
HacTbinn no Been flnuHe 6opTa. YMeHbwaeTCfl 
TaioKe KoniwecTBO o6pa3yiomnxcji 
rJiMH03eMHCTbix ooaflKOB Ha noflUHe. B 
pe3ynbTaie, B03pacTaeT npoH3BOAHTenbHOCTb 
3neicrponM3epa, cHMrcaeTCH pacxoA 
sneiaposHepruM, noTepb cupba m Tpyfl03aTpaT 
Ha noAaepxraHne HaoTbinn. 

Macoa nopunS mnH03eMa 0,05 0,19 Kr, 
noflaBaeiwbix Ha KopKy hum Ha noBepxHOCTb 
3JieKTporiHTa c nepnoAHMHOCTbio 20 400 c, 
nojiyneHbi onbiTHbiM nyieiw m ooycnoBneHbi 
cneflyioiUMMM oocTofiTenbCTBaMH: 

yiweHbUjeHMe Maccu nop 4 nn noflaBaeiviora 
mnH03eMa ynymuaeT ycnoBHH era 
KaMeoTBeHHoro pacTBopeHHfl b sneicponHTe 6e3 
o6pa30BaHMsi ocaAKa h yBenmema o6-beMa 
HaoTbinM, npn stom Tpe6yeTCH yBenimeHne 
nacTOTbi cpa6aTbiBaHM« A03npyiomera 
ycTpoifcTBa; 

yMBHbUjeHHe Maccu nopi^H mnH03eMa m 
ysejiMHeHne Macro™ noAann nopuuM no3BO/iseT 
acfccpeiCTHBHo pacTBopaTb oonbWHe o6teMbi Ha 
yMacTKax c oTKpbiTbiM anein-pojiMTOM; 

yMeHbweHMe Maccu nopqnn mnH03eMa m 
yBe/iiweHHe nepnoAMMHOCTH noAaMH nopijHH b 
pacnnaB Ha yMacTKax c KpHonHTO-rnHH03eMHOH 

KOpKOfl H yBejlHMSHHbtMM pa3MepaMM HaCTblJIM 

no3BonneT BbipaBHMBaTb 06-beM m pa3Mepw 
HacTbinn no Been AnHHe 3neKTponH3epa, 
M36e«aTb Mpe3MepHoro yBenHMeHMH pa3MepoB 
HacTbiJiH, npHBOA^mero k oTKa3y paBoTbi 
ycTpoMCTBa, HapyiueHwo unpKynfmHH 

SJieKTpOJlMTa M CHHWeHHK) 

TSXHMKO-3KOH0MMH8CKMX nOKa3aTe/ieM. 

M3o6peTeHne noacHHeTCH MepTewoM (cpnr. 1 
h cpnr. 2), Ha KOTopoiw M3o6pa>KeH BapwaHT 
ycTpoMCTBa, no3BonHK>mero peann30BaTb 
npeAnaraeMWM cnocofi. 

YcTpOHCTBO COAep)KMT npo6oHHHKH 1 c 
npHBOAOM OT nHeBMOLJHHMHAPOB 2 OAHOM H 

ApyroK npoAoribHbix crapoH 3iieiapojin3epa 3, 
A03npyionee ycTpoHcTBO 4 (cpparMeHT), 
no3Bon$iiomee H3MeHHTb BexiMMHHy pa30BOH 
nopijHH noAaBaeMoro b pacnnaB mnH03eMa, 
6jiok 5 ynpaBneHHH nHeBMonpnBOAOM, 
ynpaBiweMoro c HHWHero ypoBHfi 6 ACYTII 
(HY). H3MeHeHne napaMeTpoB 3aAaioT 
nporpaMMHO c BepxHero ypoBHn 7 (BY) . 
nocpeACTBOM, HanpHMep, 3BM IBM, Ha BxoAe 
nHeBMOTpaccbi 8 b nHeBMOL(HfiMHAPbi 2 
ycraHaBnuBaioT 3anopHbie BeHTunw 9. 

YcTpoRcTBO pa6oTaeT c/ieAyioiAMM o6pa30M. 

npH Ha/IHMMM yMaCTKa OTKpblTOli nOBepXHOCTM 

jKMAKoro aneiaponMTa b npoeKi^MH noAaMM 
nopuM^ mnH03eMa 3aKpbiBaraT 3anopHbiiS 
BeHTWib 6 nHeBMOi4MJinHApa 2 
cooTBeTCTByrainero npo6o«HMKa 1, b npoeiqMH 



KOTOpOTO OTKpblTaSI noBepxHOCTb 

pacnjiasneHHoro 3jieiaponnTa. ripn otom 
npoAoroKaeT pa60TaTb no 3aAaHHoPi nporpaMMe 
A03npyiomee ycTpoRcTBO, m nopi^MH miiH03eMa 
nocTynaioT Ha noBepxHOCTb sjieirrponMTa, 
nponcxoflMT era pacTBopeHne- 

npH 3T0M TaiOKe MOryT H3M6HflTb BejlMMMHy 

nopunR mnH03eMa, a MMeHHo: Ha ynacTKax 
oTKpwTO« noBepxHocTH >khakoto aneKTporiMTa 
noAaBaeMoro mMHOsewia yBe/iMMMBaioT no 
cpaBHeHmo c ynacTKaMM, MiweioiuMMM 
KpnonnTo-rnnH03eMHyio Kopicy; Ha yMacTKax 
npocTpaHCTBa "6opT aHOA", MMeiomHX 
Kpno/iMTO-mnH03eMHyio KopKy m yBeniweHHbiH 
o6beM HacTbiJiM, nopunio mnH03eMa 
yMeHbwaioT no cpaBHSHHio c ynacTKaMH, 

MMeiOlAHMM OTKpblTyK3 noBepxHOCTb 

s^errpo^MTa. H3MeHeHne BenMHMHbi pa30BoM 
nopuMn Moxer 6biTb peajiH30BaHO, HanpHMep, c 

nOMOlAblO M3MeHeHMfl KOJIMMeCTBa 

cpa6aTbiBaHH« A03npyioiAero ycrpoiicTBa 3a 
oamh i^Hicn, m\A nyieM H3MeHeHMfl BpeMeHHoro 
HHTepBana nepHOAa BicnioHeHHH A03npyioiAero 
ycTpoCtaTBa, 3aAaBaeMbix nporpaMMHO c 
BepxHero ypoBHH (BY) nocpeACTBOM 
ncnonb30BaHMR 3BC. 

npMMep. Ha rpynne npoMbiiu^eHHbix 
3neiaponn3epoB Tuna C-8B Ha cmiy TOKa 155 

KA, OCHameHHblX H3BeCTHblM yCTpOMCTBOM 

aBTOMaTHMecKOM noAaMM rnnH03eMa b pacnnaB 
(Anr) ToneHHora Tuna c npo6oMHHKaMM, 

OCHameHHblMH nHeBMOnpHBOAOM, C A03aTOpaMH 

o6-beMHoro TMna, CHCTeMoR ACYTn, cocTOflmeH 
M3 HY (ujKacp UJY3-BM4) m BY (n3BM IBM), 
npoijecc 3neicrponn3a BeAyT b aBTOManmecKOM 
peKMMe nMTaHMS mnH03eMOM no 3aAaHHoR 
nporpaMMe. ripMHeM, Ha nepBoii rpynne 

3mKTpOJlH3epOB ("A" 1 3) UHKHHMeCKH 

cpa6aTbiBaioT Bee MMeioiAHecR npo6oMHHKM h 
A03npyK)inne ycTpoMCTBa; Ha MeTBepTOM 
3neKTponn3epe ("B") ycTaHOBJieHbi 3anopHbie 
BeHTMJiM 6 Ha BxoAe nHeBMOTpaccbi 5 b 

nHeBMOl^HJlHHAPbl 2 np060HHHK0B 1 ; Ha nflTOM H 

ujecroM 3neiaponM3epax ("C", "fl") TaiOKe 
ycTaHOBneHbi BeHTmw 6 (comacHO MepTe>Ky) m 
npMMeHeHbi A03npyioiAne ycTpoKcTBa, 
no3BonaioiAne n3MeHSiTb BentwMHy pa3OB0H 
nopi^MH noAaBaeMoro mnH03eMa b Ka>KAoH 
TOMKe noAaHM. 

CpaBHHTejibHbiCi 3neiaponM3 BeAyT B 
TeMeHHe Tpex Mecni^eB. B xoAe pa6oTbi 

BbWCHSIIOT HanHMHe OTKpblTOfl nOBepXHOCTH 

wnAKoro aneiaporiMTa b iojkaom 3neKrporiM3epe. 
HanHMHe yBenHMeHHoro o6i»eMa HacTbinn b 

npOeKl^HH npoSOHHHKOB, npH 3TOM Ha 

3neKTponH3epax "B", "C", "A" ncnojib3yioT 

BeHTH^H 6 Ha BXOAe B nHeBMOL^HJIHHAPbl 2 

npoooMHHKOB 1. KpoMe sToro, Ha 
3jieiapojiH3epax "C", "fl" npHMeHfiioT TaiOKe 
M3MeHeHHfl pa30Bbix nopi^HH noAaBaeMoro 

mMH03eMa B 3aBHCHMOCTH OT HanHMHfl yMaCTKOB 
OTKpblTOK nOBepXHOCTH 3neKTpo/iHTa H 
yBe/iMMSHHoro o6i>eMa 6opTOBoft HacTbixin. 

Pe3ynbTaTbi cpaBHHTenbHbix HcnbuaHHR, 
ocpeAHeHHbie 3a 3 Mecnua aKcnnyaTai^HH 
onwTHbix 3/ieiaponH3epoB, oTpa>KeHbi b 



KaK cneAyeT M3 nofiyneHHbix pe3y/ibTaTOB, b 
cnynae npnMeHeHHn 3anpeTa Ha cpa6aTbiBaHHe 
npo6oHHMKa Ha ynacTKe c OTKpbiTbiM 
sneiaponHTOM (3jieicTpojiH3epbi T", "fl", ">K") 
HannnaHne amoMepaTa Ha npo6oHHHKH 
OTcyTCTByeT, h oTKa3bi ycTpoRcTBa, cBjraaHHbie 
c 3THM, TaioKe npeKpaTHriHCb. KaK cneACTBHe, 

BO3pa0TaeT cpOK CJiy>K6bl nHeBMOL^HXlHHApOB H 



npo6oKHMKOB, 



COpTHOCTb 



nonyMaeMoro 



YBennMeHne ao3mpobkm nopmiCi mnH03eMa b 
npoeiqnn yqaoTKOB c OTKpbiToH noBepxHOCTbio 
sjieiaponMTa no cpaBHeHwo c ynacTKaMn, 

MMeiOlMUMH 3JieKTpOJlHTO-mHHO3eMHyi0 Kop«y 

(3neicrponM3epbi "fl", ">K") no3BonsieT aKTMBHo 
nononb30BaTb Ann pacTBopeHUH mnH03eMa stm 
ynacTKM c OTKpbrrofl noBepxHOCTbio, wweioiuMe, 
ecTecTBeHHO, 6onee BbicoKyio TeMnepaTypy u 
cKopocTb mipKynnunn sneKTponnTa. 

YMeHbiueHMe ao3hpobku nopLjuR mnH03eMa 
b npoeioj|HM ynacTKOB, MMeromux 

KpHOf1MTO-mHH03eMHyK5 KopKy M yBe/WHeHHblR 

o©beM HacTbinn b npoeiojHM npo6oHHwcoB, npn 
oflHOBpeMeHHOM yBenmeum ao3mpobkm 
nopm*fl mnH03eMa Ha ynacTKax o OTKpbiTofl 
noBepxHOCTbio aneiapojiMTa, no3BonaeT 

flOCTMMb AOnOflHMTe/lbHOrO CHWKeHHfl HaCTOTbl 
aHOAHblX 3Cf>CpeKT0B H HeCKOJlbKO yBefiUHMTb 

npon3BOAHTejibH0CTb 3iieKTponn3epa, cmraMTb 
pa6o4ee HanpfWKeHHe, TeMnepaTypy 
sneiaporiMTa n pacxoA cpropucToro antoMHHUH 
3a ch©t 6onee npaBHJibHoro ncnonb30BaHnsi aon 
sneicrpojiHTa pjw pacTBopeHun cyTcwHOfl 
nopiinn mMH03eivia. npn stom, eoTecTBeHHoe 
yBenw^eHMe l^ktiob noAaMM rnnH03eMa b cyTKM 
He npMBeno k BbixoAy M3 cTpoa ysnos 
ycTpoScTBa, oneBMAHO, 3a cneT cHM>KeHMJi 

BO3fleK0TBMfl T3KMX BpeAHblX CpaKTOpOB, K3K 

TeMnepaTypa, HannnaHne sneicrporiMTa Ha 
npo6otfHMK. B pe3ynbTaTe coKpainaeTCH 
noTpe6HOCTb b TpyA03aTpaTax. 

OTcyTCTBue Ha onbiTHbix 3neKTponu3epax 
mnH03eMHbix ocaAKOB, CHH>KeHne BbixoAa 
yronbHoiS neHbi TaioKe cHuxcaeT TpyA03aTpaTbi, 
paoxoA sneiaposHeprnn m noBbiiuaeT 

npOM3BOflMTe/lbHOCTb 3JieKTpOJlH3epa ("A", ">K"). 

nonyweHHbie flaHHbie yKa3biBaioT TaK«e, hto 



Han6onee onTHManbHoft Acaofl Ka>KAoft nopunn 
mnH03eMa smnfleTCfl AnanasoH 0,19 0,05 Kr win 
no oTHoiueHMio k HOMnHaribHoR cnne TOKa 
1.22.10' 3 0,32.1 0 -3 Kr/KA AaHHoro Tuna 
3neKTponn3epa. 

riepnoAUHHOCTb noAa^n yKasaHHbix nopi^nR 
mnH03eMa, o6ecneHHBaiomnx nojiyneHHoe 
B03pacTaHne sKOHOMunecKoro scJxfceKTa, 
cocTaBMJi b npeAenax 20 400 c. 

TaiwiM o6pa30M, npeAnaraeMbifi cnoco6 
no3Bonj)eT yBennnnTb npon3BOAMTenbHOCTb 
aneiaponnsepa, oopTHOCTb anioMMHMfl, cHH3HTb 
pacxoA 3neKTpo3Heprnn, cbipbn m Tpyfl03aTpaT. 
<t>opMyna M3o6peTeHnn: 

1. Cnoco6 aBTOMaTMHecKoro nuTaHnn 
anioMUHneBoro 3neiapojin3epa muHoseMOM, 
BicnioMaiomMK nepnoAKMecicyio noAany 
A03npoBaHHbix nopL^nfi mnH03eMa Ha KopKy, 
npoflaB/iMBaHne kopkm Ha noKanbHbix ynacrKax b 
npoeKi^nn noAaMM nopijuH mnH03eMa, 
oTDMMaioiAufScfi TeM, hto Ha yqacTKax o'TKpbiTofl 
noBepxHOCTM >KMAKoro sneiaponHTa BeAyT 
noAany nopL(nR mnH03eMa Ha noBepxHocTb 
3JieiaponMTa 6e3 npoAaBniiBaHMa kopkm. 

2. Cnoco6 no n.1, OTrmnaioiAHflcfl TeM, mto 
Ha ynacTKax otkpwtoR noBepxHOCTn A03npoBicy 
nopi\i4M mnH03eMa yBennnnBaioT no cpaBHeHnw 
o AQ3npoBKoR Ha yqacTirax, MMeiomux 
KpMonMTornnH03eMHyio Kop«y. 

3. Cnoco6 no n.1, OT/iMMaioiAniHc« TeM, hto 
Ha ynaoTKax, MMeioiMux KpnonnTornnHoseMHyio 
KopKy n yBennMeHHbiR o6-beM HacTbinn, 
A03npoBKy nopun« rnnH03eMa yMeHbiuamT no 
cpaBHeHMto c ynaoTKaMM, nMeioinnMn oTKpbiTyio 
noBepxHocrb sjieiapo^MTa. 

4. Cnoco6 no nn.1 3, oTnwaio^nRcfi TeM, 
hto nopunn mnH03eMa noAa»T Ha Kop«y nnn 
noBepxHOCTb aneicrponnTa MaccoR 0,05 0,09 Kr 
o nepnoAMMHOOTbKJ 20 - 400 c. 
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1. HcxoflHbie flaHHbie 










1.1. 


CM/ia TOKa, kA 


155,5 


155,5 


155,5 


155,5 


155,5 


155,5 


1.2. 


KojiMnecTBO ToneK nwTaHWfl itiwho- 


4 


4 


4 


4 


4 


4 




36M0M, UJT. 
















HanHHwe 3anopHwx BSHTMneM 








+ 


+ 


+ 




nHeBMOHMJlMHflpOB npoSOMHMKOB 














1.4. 


PacMemasi flosa nopmw rnnH03e- 


0,50 


0,35 


0,20 


0,20 


0,19- 


0,10-0,05, 




Ma, Kr 










0,10 


0,19-0,10 


1.5. 


PacneTHbiM nepwofl no,qaHM nop- 


108 


76 


43 


43 


32 


16 




qww mnH03eMa, c 












32 


1.6. 


HanwHue HacTUJiM yBentiseHHbix 
















pa3MepoB, % 
















II. Pe3ynwaTbi McnbiraHMfi 








2.1.* 


HanMMne ynacTKOB OTKpbiTOii no- 


1,4 






1,1 


1,6 


1,8 




BepxHocTM aneiaponHTa b npoeK- 
















LjMM np060WHWK0B, IUT. 














2.2. 


3aKpbiTne 3anopHbix BeHTM/ieti (+) 








+ 


+ 


+ 


2.3. 


H3MeHeHHe ao3mpobkm nopqwCi 
















rnnH03eMa: 
















(+) - yaenmeme Ha ynacTKax ot- 












(+) 




KpbiTofi nosepxHOc™ ajieKTporwTa; 










(+) 






(-) - yMeHbaieHMe Ha ynacTKax c 










(-) 




KopKofi m yeenMHeHHbiMM pa3Me- 
















paMM HaCTblJIM 














2.4. 


KonMsecTBO nojiHbix l^ktiob noaa- 


1364 


1296 


1475 


1520 


2052 


2586 




HH mMH03eMa B CyTKW, LUT. 














2.5. 


HanwnaHMe amoMepaia Ha npo- 
















6ofiHMKM 














•5 ft*** 

• 


OTKa3bl yCTpOftCTB, npMHHHbl 


86 


74 


31 


6 


1 


2 


2.7. 


Ha/iMHwe ocaflKa Ha noflMHe ("0") ; 


"0" 


"O" 


"O" 


"O" 








Kop>KeCi ("K") 


"K* 


"K" 










2.8." 


Hamwwe yBejiMMeHHOM HacTbinw, 


17,4 


16,2 


13,9 


6,3 








% K MCXOflH. 














2.9. 


TeMnepaTypa aneiapojiMTa, °C 


967,4 


967,1 


966,7 


964 2 


963 4 


961,9 


2.10. 


nafleHne HanpsiweHMJi b noflMHe, 


427 


409 


374 


340 


327 






mB 














2.11. 


Pa6oMee Hanpjt>KeHMe, B 


4,560 


4,556 


4,550 


4,480 


4,476 


4,454 




MacTOTa A3, cyT." 1 


2,74 


2,13 


2,02 


1,64 


0,73 


0,62 


2.13. 


Pacxofl AIF3, Kr/T Al • cyT. 


19,7 


17,4 


16,6 


12,9 


11,6 


12,6 


2.14. 


Coflep>KaHMe Fe/AI b KaTOflHOM 


0,17/ 


0,17/ 


0,16/ 


0,16/ 


0,13/ 


0,14/0,09 




MeTa/ine, % 


0,08 


0,09 


0,10 


0,08 


0,08 




2.15. 


Bwxoa yroribHOM neHbi, Kr/TA 


27,4 


27,2 


26,2 


21,8 


21,7 


22,2 


2.16. 


npOM3BOflMTeJ1bHOCTb aneicrpojiw- 


1044 


1047 


1050 


1052 


1056 


1059 




3epa, Kr/cyT. 














2.17. 


flepMOflUMHOCTb noflasH nopmifi, c 


64 


67 


60 


400-40 


250-30 


100-20 



npuMenaHne: 1* - cpeflHee 3a 3 Mecaija no 4-m TomiaM; 
_ 2" - no BbicoTe w ujupuHe Hacrbinn; 

** 3*** - HannnaHne 3neiaponMT0-rnMH03eMHOM CMecw Ha npoQoMHmoi, bn- 

xoa M3 CTpon nHeBMOUM/inHflpoB, onnaBneHMe npo6ofiHHKOB; 
4 - Ha 3neirrponM3epax "A", "5", "B" wneeT MecTO BbiflaBJiMBaHMe mnH03e- 
M3 Hapy>Ky 3a npeflenw KO/iOKonbHoro ra30c6opHMKa. 
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